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as MacWord

I
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(and for Cinepak
compression) conversion. such

as
ConvertToMovie
and MovieShop
from ADole

300 FilmToMovie C-Cube Encoding
tool to convert a Station for
QuickTIme- MPEG1 encodin~

CinePakmovie into
the 300 format.

I
[mage IPPM Translator DeBabelizer
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Phoroshop Plug
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PlulZ ins
Director
Extractor&-

Audio Soundhack
Conversion

I
Adding

Interact1v1ty.
Authorin~ Macromedia IDirector"

Extractor
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(Extractor avail 00
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ProlZramminlZ - 300 C COm'OUer
3000ebulZszer
300 Linker
300 Assembler

'These tOOls Wli! De avallacle In ene 300 Authonn Loolklt shl'O In '1/1:1 /'J.j.

3.4 Content for Hotel Based Test
The 300 technology has the capability to provide a wide range of multimedia software. Because of the realism
of the imagery and the interactive capabilities. the 300 technology would be ideally suited for the hotel­
based. interactive services that US West has been testing in San Francisco area hotels. fnteractive shopping
services that show real store walk,-throughs and real world images of the shops and sites around the area would
not only be more realistic and have iaster interactivity, but would also be easier to develop using the 300
technology than with other alternatives.
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• Due to US West's interest in developing interactive content for a "Spectravision" type service, 300 will commit
to provide programming resources and 300 Interactive Multiplayer units for a trial service in a San Francisco
based hoteilocation. 300 wHl augment US West's human interface and art development team with 300
knowledgeable programmers. Tne number of programmers a.ssi~ed. will be dependent on the mabup of the US
West team and the number of interactive products that US West is interested in developing.

At a minimum 300 will commit 2 programmers to work on an interactive shopping service. converting the current
CD-I based products being used by US West into a 300 environment. This conversion wou.ld. include augmenting
the products with higher quality imagery if such imagery is available. Working with 300 to develop content
for this test will help US West come up the learning curve on the 300 content creation precess. It will also
provide content for the February trial and will provide a test bed for these services prior to the February trial
300 is committed to providing the resources to help US West meet a December time frame to begin a test in • San
Francisco hote1location.

Resource Commitment for Content Development

Number of PecQooe!

Programmer
Programmer
Product Manager
Programmer (other ATK tools)
Programmer (Director Extractor)
Product Manager
Programmer (Content Browser)
Content Acquisition/Categorization 3

and Processing
• Th.. are resources that will be dedicated. specifically for US West. All other resources are already declicated. to these tasks.

Content Library

,3.5

Iuk
On Screen Program Guide
"Spectravision" Content
Authoring Toollcit

HIGn.Y
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. 4. PROPOSED 3DO HARDWARE DESIGN

4.1 Design Overview
'This section gives a brief overview of a proposed design for a 300 based Cable Set-top Box (srn). "The proposed
design is separated. into two major partS: 1) portion of the design provided by the 300 Company, 2) portion of
the design provided. by either SA or Cr.

A diagram showing the inputs and outputs of the 3DO Based Cable 5113 is shown below.

300 Expansion
Port

300 Control
Port

Stereo Audio Outout _..
Cable 300 Based Cable S-Video Output_..

Set Top Box
IR Control Com~osite Video Output_--

RF Video Output_-

Hl<E.Y
C'ONFIDfNI'IAL

The primary connections provide by the STB are:
• Single COAX Cable connection for connection to Cable Network
• Single COAX Cable connection for output to the TV (audio &: video) RF modulated.
• Stereo audio outout for connection to either TV or Stereo system.
• S-Video Output for connection to the TV .
• Composite Video Output for connection to the TV
• IR remote Control
• 300 Standard Exoansion Port
• 300 Standard Co'ntroi Port

In discussions with both COt;npanies. we have agreed that to meet schedule dates. each company will need to
provide the core design for the portion that represents each company's strength. The diagram below (The 300
Based Cable STB) shows the portions of the design provided by either GI or SA. The portion labeled "300
Tedmology for Cable STB" is prOVided by 300. The shaded portions indicate parts that could be added. at US
West's option.

MOSTLY MEDIA
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300 Based Cable Set Top Box
COpynght 1993 The 300 Company
Confidential and Propnetary

~
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The STB includes either one or two tuner circuits. Either solution could be supported by the 300 Technology.
They gray boxes in the drawing above indicate optional portions of the design. If the two tuner solution is chosen
a MU'X should be provided to obtain maximum flexibility in directing the two ciwlnels. The Tuner is controlled
via a digital interface from the 300 Technology. 300 envisions a flexible interface which could adapt to
either SA or Grs tuners.

There are two primary decoding paths provided in the 51"8. The first path is used for analog video display and
delivers "Video Input" and "Audio Input" to the 300 technology. SA or GI would provide a design to separate
the audio and video signals and deliver to the 300 system the analog data. The 300 Technology will digitize
these signals and process them appropriately for display. Other operations can also be performed on this video
and audio by the 300 TechnOlOgy beause the 300 system can treat digital video and audio the same as any
other image or sampled audio.

The second decoding path is used for digital data. It delivers the "Digital In Band. Data" to the 300
technology. rts expected. that SA or GI would prOvide a digital demodulator and error correction circuitry. 300
would bring the data intO the 300 Ted\nology for decompression and processing. This data would typically be
compressed video (MP'EG nor computer prognm data.

The basic 5TB diagram includes the Out of Band Data communications. The out of Band data modulation and
demodulation would be provided by either GI or SA. The 300 Technology would be capable of digital
transn'USSion and reception of this data. It could be used for nearly any purpose by the 300 Technology.

The 300 Technology provides a t1exible "Video and Audio Output" system. A large number output types are
supported. The primary connections summary (above) describes the proposed inputs and outputs. Other input
and output features could also be provided. A bypass SWitching mechanism could be provided for RF signals.
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The 300 Technology will incorporate a mechanism ror interfacing to an SA or GI rR Remote Control. An
optional m. "blaster" can also be provided. The interrace provided by the 300 Technology will be flexible and
could support a number of different protocols.

300 Expansion Port and Control Port are standard ports for which 300 has developed a large number of
peripherais. These portS support devices such as expansion CD-ROM drives. Control Pads. Keyboards. Mice.
Trackballs. 3D Glasses. and others.

An expanded. diagram of the 300 Technology is shown below. The gray blocks in the drawing are portions of
the design which 300 has preViously developed. and tested. The white blocks are bloc:ks which 300 is either
currendy developing or would develop for the STB~

Audio
Output

Expansion
Port

Out of Sand
Data

r:::=1.....- Audio
~- Input

IARM60 Ir:;Il SRAM ICPU ~.

HI Y
CCNFICE'ITL\L

4 • AdllnIaf 4 ... I 4- •• Oecoder
CMnMl t· • • I • IDltcav 0•• •I ~ ~ I t ,.

~- SlcMSus IInterfacer--
~ ~ J+ner i

~ Tuner MADAM CUO - ,
Interface

~.

=- L..Audio
~

-~~ CAe ~I ...+Videoi IInput GenlOCK , ,
~ntertace 17Oecooer

Memory - I _.it
. .'

a:s

~
." Video...
.Encoder

0
GliL

Y/C

Di9~~~_.... MPEG
Data AudioNideo

; Control

Tu
Con

IR Port
Control
Port

Y/C Video
Output
Composite
Video
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A description of each oi the major blocks in the 300 design is given here: 0014.139

• 0.450. This chip performs the MPEGI video decompression.
• MPEG Audio/Video Control. This is a small sub-syste.m which controls the MPEG video decoder

(0.450), interfaces the decomoression hard';'are to the 300 internal bUsses. and directS data to
either t.~e system or to the CL4S0 based on the data type. rt also performs MPEG audio
decompression.

300 TechnoloQV for Cable Set Top Box
C~nght t 993 The 300 Coml)any
Confidential and Propnetary

ICL450 I
it
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• ARM60 CPU. Tnis is a low cost RISC CPU which performs program control functions in the 300
system.

• ROM. 'This provides the program code necessary for the ARM60 to operate.
• SRAM. nus is a battery backed. up SRAJ.\1 which stores parameters and data even if power is removed

from the svstem.
• Audio Oece<ier..This converts analog data into digital data for processing and output by the 300

system.
• Interface for Audio Decoder and Out of Band Data. This block performs simple protocol conversion to

bring the data into the 300 system.
• Tuner Interlace. This is a simple digital or analog interface for sending control information to the tuner

circuits.
• MADAM & CUO. 300 custom chips which perform graphics. video. audio. and math processing.

They aiso interface to the many 300 ports and the memory system.
• Audio DAe. Provides stereo CD-Quallty audio output. These can be mixed. to mono and mixed with

Video to provide RF type output.
• Genlock Decoder. This is the Analog Video input system. The Genlock Decoder will digitize the

analog video stream and convert it into a digital stream ior use and display by the 300 system.
• Memory. nus is the display and processing memory used. by the 300 system. From 2 to 16 MBytes can

be supported.
• Interface for IR. This is a simple interface for obtaining input from an IR remote controL Its design

would be ilexible enough to support a large number of IR controllers.
• Video Encoder. This is the portion of the system which generates Video signals for output to the TV.

A number of output types are supported.

Potential Optional features:
• Olannel Display. This is an optional display which could show current channel numbers or more

complex data in addition to on screen displays. A large number of options could be suppomd. or
implemented.

• CO-ROM Drive. A 300 standard drive could be used in the early stages of the trial lor loading
software during testing of the network. In addition. throughout the trial it could be used to test
market applications that use local CD data along with network access.

• MTS Stereo. Stereo decoding could be presented to the baseband audio outputs and if desired. stereo
reme<iulation could be added to the RF Modulator. MOSTLY MEDIA

HIGHLY 0014440
'l.2 Hardware Tasks CCNFIDENrIAL
The development or the 3DO STB for the US West cable trial involves several tasks; completion of the STB
design itself. the adaptation of 3DO's existing Development Station to enable sortware developers to mod.i£y
content for an interactive network based platform. and the support of the manufacture of the STB.

A$ it exists today. the 300 system is lacking only a few features required. for the ST'B application. The major
tasks are: Redesign of the video decompression subsystem (if required) and integration of the design with GI or
SA.

4.2.1 Hardware Task - Video Decompression Module Design
US West has a choice of three approaches to take lor the decompression technology to be used for the trial.
Each of these choices has a different impact on developing the STB solution. Each of these approaches will
require the follOwing modifications to the video decomoression module:

• Modify the decocier interrace chiD to interface with the selected decomoression chip. nus task has
been comoleted for the CL!50. . •

• Modify the decoder interrace chip to interface with the selected analog to digital video decoder chip.
• Modify the decoder interface chio to interface with the selected data demodulator.
• Modify "slipstream' to allow fuli frame capture of digital or analog video.

1/5/94 ~ CONFIDENTIAL
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Given that the CL4S0 is an MPEGI sOlution that is fully comoatible with MPEG2. content develooed for
a CUSO solution would be fully compatible under a iu~re MPEG2 based solution. For this reason300
recommends an MPEGI based. set-top soiution. Additionally, since a signiiicant portion of the work has
already been completed for the CL450 and because it is a lower cost solution than other MPEGl
alternatives avaJlable tod.ay, 300 recommends the CUSO as the solution ior video decompression for
the Omaha trial Oloosing the CUSO will also oifer synergy with the consumer electronics market.
since this chip has been selected for the MPEGI add-on peripherai to the 300 mteractive Multiplayer
as well as other potential high volume products. This will allow US West to take advantage of the
content created for this marketplace and the parts cost reductions proVided by this market.

300 has designed a CUSC-based video decompression module. This module would require a small
amount of redesign to allow it to interface directly to the digital tuner and discriminate between
compressed video data and. other types of data. At US West's request. 3DO will design a CL450
Decompression Module ior the 300 STB at no cost to US West. SA or GL

Q.25.Q
If US West chooses CL9S0 based video. 300 can support this choice with the help of SA and C-eube.
300 has evaluated the CL9S0 and believes that it is possible to integrate this chip into the 300
system. At US West's request, 300 will design a CL9S0 Decompression Module for the 3DO STB.
Selection of the CL9SO for the trial will result in an incremental resource expenditure by 300 which is
not currently part of 3OO's strategic plan.

Qicidpher
The Digicipher I technique used by General Instrwnent is not based on any industry standard
decompression chips. Since this solution is not compatible with MPEG2 or even Digicipher U. the
content developed for a Digicipher based platform would not be compatible when moving to an MPEG2
based system. For this reason 300 would not recommend the use of this technology for the trial.
However. if US West chooses to utilize this solution. 300 will support this choice. 300 has nat
investigated this solution in detail. however a rough estimate oi the schedule and resource requirement
for implementing this solution is a 4 to 5 person-year effort. At US West's request. 300 will work with
GI to integrate the Digic:ipher implementation into the 300 design. Selection oi Digicipher for the
trial will result in a Significant incremental resource expenditure by 300 which is not currently part of
3OO's strategic plan. Because both the hardware design and the sottware and content developed for a
Digicipher based solution would be solely for the purposes oi this trial. 3DO would prOVide this
inaemental engineering effort at cost to GI.

.4.2.2 Hardware Task - STB System Design
The system design consists of integrating the 300 system with either the GI or SA systems. 300 will work
with GI or SA to determine the best way to manage the schematic. PC layout. industrial design, product
design. thermal management and EM! issues related. to the design of the STB.

4.2.3 Hardware Task - Scientific Atlanta and General Instrument Mutual
Support
Close collaboration with whomever US West selects as the STB integrator is critical to the success of the
project. 300 will assist either 5A or GI in partitioning the design. selecting components and vendors and
coordinating manuiacturing. 300 has extensive experience with transferring 3DO designs to manufacturing

companies. HIGfILY MOSTLY MEDIA
IV'NF TD~"'rr' 'T 00144414.2.4 Hardware Task - Network Emulator v. ~ l'.......

This device is used for software development to emulate the control interfaces and data Hows of the
eventual system. ntis device wiil be used in conjunction with a modified 3DO Software Developer Station
to allow software to be developed before the final integration of the system. This will also provide title
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developers with a r:'leans to characterize the control and performance characte.~tics of the cable
environment.

4.2.5 Hardware Task - Software Development Environment
The 300 Deveioper Station design will be modified to include the Network Emulator. 300 will
manufacture this system and make it available to 3DO developers developing titles specifically for the
cable trial environment.

4.2.6 Hardware Task - Video Encoder Environment
300 is collaborating with C-Cube on a low-eosr high quality real-time 3Mb/s MPEG1·based digital video
encoder. II the CL450 is selected as the video decoder. this video encoder may be useful for encoding and
storing video materials on the video server.

4.2.7 Hardware Task· Infrared Controller Design
Some type of interrace to the infrared ControUer will be required.. The specific design will be developed. in
conjunction G! or SA.

4.3 Hardware Design Schedule
The following schedule assumes that the 510 vendor selection will be made by end of June.

i/1/93

8/1/93

9/1/93

10/1/93

10/15/93

11/1/93

12/1/93

Begin specification for Decompression Module design.
Begin specification for 510.
Begin specification for Software Development Environment.
Begin specification for Network Emulator.
Begin specification for lR Controller

Design Reviews/Begin OM. STB. SDE. mc and NE designs
Video encoder prototype complete

Compiete SDE and NE design and debug.
Begin network software integration.
Compiete 5TB schematic. begin PCB layout.

Compiete Decompression Module design review.
Compiete IRC design review
Compiete STB PCB layout. begin fabrication.
Video encoder station available to developers.
Demo network emulation of VOD appiication.

Pilot production of SDE for 3DO software licensees.

Prototype silicon and STB debug start.

Compiete STB debug.
Integrate STB in US West lab.

MOSTLY MEDIA
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1/15/94 Begin production of trial Set Top Boxes at SA or GL

2/1/94 Begin Omaha trial deployment

4.4 Hardware Resources

4.4.1 - Hardware Resources - VLSI Design
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Assuming the CL4.50 is used for video decompression, the modification of the existing 300 ct4S0 design to
allow for analog data insertion and digital data discrimination will require 4 engineers for the duntion of
the development phase of the project. Use of the CL9S0 will require a 5th hardware engineer and one extra
software engineer above the requirement for the Ct450. Use of the GI Digicipher technique is estimated to
be a 4-5 person-year effort.

Additionally. 3DO has a 10 person vtSI team at work on an integrated 300 chip that wiil be ready for
Cable trial deployment by the middle of 1994.

The resources for the CL450 version of the STB have beim identified and will all be dedic:ated to the project
by the end of July. The system architect has been on the project for over a month and the VlSI project leader
is the same person who led the successful development of the production version of the silicon for 300'5
stand alone product. The team will consist entirely of vtSI engineers with extensive experience with the
development of VLSI Ior graphics and video applications.

300 has all required design workstations and tools and has in place a proven methodology for rapid
development of VLSI of the type required for the trial deployment.

4.4.2 H:udware Resources - STB System Design
The system design will be done in conjUIlction with SA or GI. It is anticipated that one 300 engineer will be
dedicated to this task. Tnis engineer has been identified and will be available by the end of July. It is
anticipated that the development of a schematic and PCB design will require less than 10O"fo of this
resource. Additionally. there will be an engineer dedicated to supporting SA or GI directly,

· ,,

4.4.3 Hardware Resources - Development System and Network Emulator
Design
The Development System and Network Emulator will be designed by a systems engineer in 3OO's
Development Systems Group. 'This effort will be under sigrtificant time pressure as it will quickly fall on the
critical path for software development. 300 will dedicate any necessary technician support to allow for
rapid prototyping of the cable development environment for software.

4.4.4 Hardware Resources - Video Encoder Station Design
300 is collaboratIng with C-Cube on the development of the hardware. software and algorithms used for
high quality video compression at 3Mb/s·, This effort consists of three soitware and one hardware engineer,

4.4.5 Hardware Resources - Infrared Controller Design
This effort will be staffed by 1 hardware and 1 software engineer and will take approximately 3 months to
complete.

HlGlLY
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5. PROPOSED 3DO SYSTEM SOFTW'ARE DESIGN

5.1 System Software Design Overview
The Portfolio operating system's File System Folio is designed to provide a consistent file management API to
applications. while allowing access to a number of different file system iormats and layouts. Files are
idlU\tified by a pathname (similar to a UNIX pathname). Once opened. a file can be read. written. and.
manipulated using the standard Portfolio I/O system calls and techniques. The File System Folio (and. the File
Driver incorporated into it) are responsible for mapping the API semantics into the operations required by the
underlying file system strUcture.

TItles &. Applications

FileSystetn Comm GraphICS Stream 30 Math Audia
Folia Foiio Folio Folio Folio Folio Folia

Multi-Tasking as Kemei

ExpanSIon Bus driver Networlc Audio Display eel Feril3heral &.

/
Interface Interface Interlace Interface Other Interlaces

CO Rom
Stack

Driver
Netwol'1< DriversExternal Feripheral Drivets

Storage
DeVIces CO Drive Cable 300 1M Hardware

There are three differe..."\t file system families currently defined:

- The Opera iile systl!%:1. format. Tnis is a hierarchical file system structure. analogous to Mac HFS or UNIX
aSD Fast File System. i~ is optimized for use with CD-ROMs. but can support filesystems on ROM and RAM
media as well. It supportS data replication (the "avatar" system) to minimize CD-ROM seek time and inaease
data reliability. in a fashion which is completely transparent to programs accessing files. [t is currently a read­
only file system.

- The Macintosh "remote' format. This file system accesses a hierarchy of folders and files on a Macintosh
system being used to develop sartware for the 300 lU\vironmlU\t. FUe I/O requests are transmitted via an optical
link to the Macintosh-based 300 Debug program for execution. Programmers can make files available to their
300 programs by simpiy "dragging and dropping" them into the Macintosh "remote" folder. It is a read-only
file system.

- The Road Kill file system format. "This is a "flattened" (non-hierarchical) file system which is used to store
files in the .300 ,system s nonvolatile RJu\4. or on a memory plug-in cartridge. It is implemlU\ted as ~ linked. ~t
of blocks ot conttguous storage on the underlying medium (usually RAM or N'VRAL'vt but not necessarily so). Files
may be created. deleted. resized, read, and written. ."lOSTLY MEDIA

HIGHLY 0014444
5.2 System Software Requirements ('ONFl DENTI AL
We intend to add support for additional file system types (either on local media. or accessed via a network
connection of some suPPOrt) within this framework based on US West's selection oi a server and database
systems. We will add support for a network-based file system. specifically:

- [dentify the mechanisms used to idlU\tUy specific files on a network-mounted file system.
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- Define a method for mapping a Portfolio file identification (that is. a pathnamel into the format required by
the network file system.

. Identify the fundamental operations used to access and manipulate files on a network file system.

- Define a mapping between the Portfolio I/O system iuncnons. and the corresponci.ing operations on the
network-based file system.

- Implement a filesystem-spec:iiic suite of functions. which implement the mappings between the Portfolio
filenames and functions. and the file identifications and functions used by the network file system. These
functions will call upon the services of lower-level Portfolio system services. such as device drivers. the
Communications Folio. etc.

For example. since we are assuming a UNIX based server for the trial. we propose to add support for the
industry-standard Network File Svstem (NFS) to the Portfolio environment. NFS uses a clientlserver protocol.
Requests from a client system (ste~s 1 thru 4) are transmated to a server via RPC (Remote Procedure Call)
services. which in effect pemut subroutine calls to be issued across a network. connection. In order to periorm £/0
on a file. a client issues an RPC to look up a specific file by name: it receives in return (step 5) a numeric
identifier known as a "file handle" which can be used in subseauent 1/0 requestS. To actuallY read or write data
to or from a file. the client issues another RPC and passes the 'file handle md other data as parameters to the
RPc. The server performs the IIO on behalf of the client. and returns any results (data andlor an error code) as
the result of the RPC (steps 6 thru 8 for video).

" TItles & Aocticatlons

FifeSystem ., Comm Grachics Stream 30 Math Audio
Folio 2_ Folio Folio Folio ,8 Folio Folio Fofio

L-. 3, ~

\ MultfSlcing as Ke~

Excanslon Bus driver

,
Networic 7/ Audio Di~ay Cel Peripherat &

/
Interface Interlace Interlace Interlace Other Interlaces

4 StackCO Rom l
Driver

t'I oric DriversExternal Ne Peripheral Drivers

Storage , Is
Devices CD Drive 6 300 1M HardwareCable

The RPC system used by NFS transiers data across a network by using the IJDP lIP protocol stack. or (in
principle) any other protocol stack. which implements a "best efforts" datagram d~livery service. UDP and IP
provide some level of datagram correctness checking. and the RPC layer provides additional.error d~tection and
validation. As a result. NFS can run reliably over network connections which are less than tully reliable.
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Using a network-based file system. it will be possible for 3DO programs to be run "across the network". They
can be stored on a central file server. "mounted" over the network. and executed just as if they were stored on a
local3DO lile system. Tne File Folio wiilletc:h the programs from the server when the programs are launched.
and. can also load code overlays from the server upon demand. Except lor the time delays introduced by the
netWork connection and server. execution of a network-based program should be identical with the execution of a
locally-stored copy of the same program.

5.3 Network Software Architecture

5.3.1 Software Architecture - The Layers of Network Software
The layers of network software are defined starting at the bottom most layer. which lies directly on the
hardware. to the topmost layer where the most abstract level of communications protocol is declared:

• Physical driver layer (media access communications I

• IP layer (Internet Protocol)
• UDP layer \User Datagram Protocoi)
• RPC (Remote Procedure Call1ibrarv)
• File system protocol. Probably NFS (Network File System)
• Conversion from API to NFS RPC's
• Standard API for the application operating system

HI<E..Y
CONFIDmfIAL
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In order to implemem an NFS client on the Portfolio system. it would be necessary to defme mappings
between the Portfolio semantics and those used by NFS. and then implement these mappings in a set of
subroutines. This would involve:

• Porting or implementing an RPC library, which would use the Communications Folio to transfer
datagrams between machines.

• Write a new "identify file" subroutine. which (given a Portfolio-style filename) would query an NFS
server using RPC and acouire a file handle for the file. This handle would be stored in the "File" data
structure maintained by the Fiie Folio and would be used during subsequent accesses.

7/5194 50 CONFIDENTIAL
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• Write a new 'perform file I/O" subroutine. This subroutine would intemret the Portfolio I/O svstem
commands (read. write. allocate soace. add entrY to directorv) and would donstrUct and issue RPCs to
request that the server perform the correspond~gactions. The subroutine would also translate the result
of the RPC (e.g. error codes. flags, etc.) into the standard Portfolio system iormat.

• Extend the existing MountFileSystem service. or write a new service. to allow the Portfolio system to
make the initial set of RPCs needed to establish a connection with an NFS server and "mount" the NFS
volumes as pan of the Portfolio file system namespace. The filesystem-mounting service would need to
be prOVided with network-specific information that would be specific enough to allow it to have the
Communication Folio establish contact with the NFS server.

• Extend the UnmountFileSvstem service to allow an NFS-mounted volume to be removed from the
Portiolio file system namespace and to terminate the network connection.

These same basic steps could be applied to almost any sort of file system which the 300 system might wish
to access. In principle. AppleShare or Novell network filesystems. the Andrew tile system. or hard-disk.­
based iilesystems such as BSD Fast File System could be supported on the 300 system using this approach.
60th stateless network filesystems such as NFS. and statefullconnection-based filesystems such as
AppleShare. could be supported.

Once a iile system iormat is supported through these techniques. any program using the Portfolio file system
API would be able to access and manipulate files on iilesystems of this type. No program changes would be
required.

5.3.2 Software Architecture - Minimum Capabilities of Set-Top Unit
The set-top unit at a minimum must be able to boot up and establish communications over the network to the
System manager at the Headend. This includes these capabilities:

• Minimum amount of OS in the ROM to establish communications. (includes the kernel. the file system
folio. and the communications tolio)

• Download operating system. using portion of one channel data capacity (boot within 10-15 seconds
from power up). and then load a startup application.

The set-top unit may contain a startup application in ROM. HIGlILY
CCl'WIDENTIAL

5.3.3 Software Architecture - File System Folio
The 300 file system prOVides all th~ tools required to support the network environment. In particular:

• The file system can live on tOP of any device driver. MOSTLY MEDIA
• Files are block oriented. in a fixed block size. 0014447
• It's possible to add additional file system types. .
• Hooks exist at the upper level of the file system such that the file driver calls on a file manager to

create a file. allocate space ior this file. set type at file.

To map into NFS. the file system would create a client server relationship:
• After choosing a server. the server mounts a particular file system and then the file system would

mount that using the name at the remote system and its particular iile system name.
• The caller receives a handle name.
• The caller the."l performs arbitrary operations on that handle. e.g. read contents. iterate through

directories.
• The caller then contacts the server and asks to mount the file system given an arbitrary pathnaxne.
• File svstem tv'Oe called "network". When vou ooen network it looks like vou are opening a file. when

you open I n~~ork you can send aut a querY. . .
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The current 300 file system would need to be modified slightly to work with the netvlorking
communicatlons foiio. rnese are the required changes:

• Mounting t.he netvlork as an active file system.

• Implement or port all of the layers up to the RPC and write another file system stub within our file
system that can take the 300 file system cails anei the read/write requests and map them into NFS
flavored RPC calls. which are then handed oit to the comm folio to be broadcast across the network.

5.3.4 Software Architecture - Communications Folio
The Communications Folio prOVides a uniform and consistent strategy for providing access to various layers
in the network hierarchy depending of the requirements of the communication channeL

• Capability to convert I/O requests from 300 file system request into a Network File System request.
• Ability to receive video and audio compressed data through UDP or IP layer.
• Provide services to allow a network file system to be accessed by the file by RPC.
• Ability to prOVide signaling and messaging at RPC layer.

5.3.5 Software Architecture· Stream Folio
Under the network mOOe!. the stream folio would be extended to be able to receive data from the slipstream
data bus also. The stream folio is naturally extensible. The slipstream would simply be another source of
stream folio data.

To support the slipstream from the stream folio. we would need to make the following changes:
• Send I/O commands to the carom folio RPC laver to control the remote broadcast of the movie

streamed video data. .
• Receive movie data from the slipstream driver.

The stream folio already supports the follOWing essential features:
• Receive data streams from any number of sources.
• Parse and decomoress audio and video data streams.
• Synchronize the playback of audio and video data streams. HIGHLY

CONFIDENTIAL

5.3.6 Software Architecture· Event Broker
The event broker is system code that processes events from user peripherals (in particular. infrared remote
controls) and presents them to the application program. The event broker resides at the kemel and folio
level part of the as.

5.3.7 Software Architecture· Kemel
The kemel is 300'5 core layer of system code. which underlies all other system code and all applications.
The kemel provides support for multitasking. memory management. interprocess communications. device
drivercommunicatio~. MOSTLY MEDIA

0014448
5.3.8 Software Architecture· Drivers
The OS supports device drivers. which control specific hardware components. The device drivers germane to
the network svstem include:

• Netwo~k Driver (controls communications with the netvlork hardware attached to the expansion bus)
• Slipstream Driver
• Inirared Device Driver (receives inout from the infrared hardware attached to either the control

port or the slow bus) .

5.3.9 Software Architecture - Error Correction
The system provides several layers of error correction. from simple bit error detection at the driver layer to
data packet corruption detection at the higher levels. The LiDP layer has checksum ability. RPC has some

7/5/94 <"'l CONFIDENTIAL
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validity checlcing. RPC and NFS handle packet checking and retransmission requests. Session control
(overall data integnty checking) is at the NFS leveL

S.4 SYStem Software Tasks

The major system soitware tasks that need to be completed are to implement the network lavers of the network
stack from the Internet Protocol to the Network File System. and to ~odify the 300 operaeu;g system to support
the network environment and communicate with the network file system protocoL

5.4.1 System Software Tasks - Network Stack
The following layers of the network stack will need to be implemented:

• Physical driver layer (media access communications)
• lP layer (Internet Protocol)
• UDP layer (User Datagram Protocol)
• RPC (Remote Procedure Call1ibrarv)
• File svstem orotocoL ProbablY NFS (Network File Svsteml

~.. . .

5.4.2 System Software Tasks - File System Folia
The current 3DO me system would need to be modified slightly to work with the networking
communications folio. These required changes are:

• Mounting the network as an active file system.
• Implement or port all of the layers up to the RPC and write another file system stub within our file

system that can take the 300 file system calls and the read/write requests and map them into NJ=S
flavored RPC calls. which are then handed off to the comm folio to be broadcast across the network.

5.4.3 System Software Tasks - Communications Folia
A communications folio needs to be developed that has the following capabilities:

• Capability to convert I/O requests from 300 file system request into a Network File System request.
• Ability to receive video and audio compressed data.
• Provide services to allow a network file system to be accessed by the file.

5.4.4 System Software Tasks - Stream Folia
MO$t of the stream rolio in place. there are some minor modifications that will be required. which will add
the capability to:

• Send I/O commands to the comm folio to control the remote broadcast of the movie:
• Receive mOVie data from the slipstream driver.

5.4.5 System Software Tasks - Drivers
The operating system will need to be augmented with the follOWing drivers:

• Network Driver (controls communications with the network hardware attached to the expansion bus)
• Slipstream Driver
• Infrared Device Driver (receives input from the inirared hardware attached to either the control

port or the slow bus)

5.S System Soft\vare Schedule
The following schedule assumes that the STB vendor selection will be made by end of June.

IiIGfLY
CONFIDfNl'IAL

Task
Network Stack
File System Folio
Communications Folio
Stream Folio
Drivers

~
7/1/93 through 10/1/93
7/15/93 through 9/1/93

7/1/93 through 9/1/93
7/15/93 through 9/1/93

7/15/93 through 11/1/93

MOSTLY MEDIA
0014449
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5.6 System Software Resourc:es
A total of 8 system soitware engineers wiil be allocated to these tasks. This includes 2 engineers to implement
the network layers irom the IF to the NFS layer. 1 engineer to work on the file system folio. 3 dedicated to the.
communications folio. 1 working on the stream folio and 1 dedicated to writing the drivers.

HICE..Y
CONFIDENTIAL

MOSTLY MEDIA
001<1450
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6. TECHNICAL SUPPORT

6.1 Pre-Trial Support
300 is cOmmitted to assisting the US West and the chosen STB vendor meet a February 1 trial start date.
Therefore. 300 will orovlde technical Succort resources in addition to the resources listed for hardware and
software deveiopm~t. At a minimum 300 will dedicate 2 hardware engineers and 1 software engineer to
support US West and the STB vendor.

The software e.ngin~r would be used to develop test software required to test and debug the hardware design.
This person would also work to educate US West and the STB vendor on the 300 development environment. the
changes being made for the network version. and the network system software.

The hardware engineers will be dedicated to debugging and verifying the hardware STB design. They will
provide a full range of hardware technical support. including documenting the interface between 300 hardware
and the STB manufacturers hardware. relaying architectural and design issues between the organizations.
coordinating the team to work on these issues. tracking items. getting parts for testing.

6.2 3DO Omaha
300 will not oniy devote technical support to ensure that the set-top solution is in place for the February trial.
but will also commit resources during the trial to help ensure its continued. 300 will place a minimum of 5
people on site in the US West Omaha facilities beginning in January 1994 and remaining through August 1. 1994.
To provide software application support. the 2 programmers that worked on the on screen program guide will be
stationed in Omaha during this period. 300 will also station the 3 pre-trial technical support personnel in
Omaha dUring this period. In total these resources consist of 2 application software engineers. 1 system software
engineer and 2 hardware design engineers.

HI<iR.Y
CONFIDfNl'IAL

MOSTLY MEDIA
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7. LICENSE CONSIDERATIONS

7.1 Overview
300 is a technology cieveiopment and licensing company and does not manufacture or market products that
would compete with its licensees. 300 licenses its technology to both hardware manufacturers and software
developers who are developing products for interactive multimedia. 3DO wiillicense its technology to the
manufacturers of the STB enabling a high performance interactive environment on the set-top.

300 will license application software developers who will provide the "content" software. Software will
cover a wide variety of applications including, entertainment, education and information.

7.2 Ucense Proposal
300 will forego all royalties associated with its hardware and software for the purposes of supporting this
trial.

7.2.1
•

•

•

7.2.3
•

•

license Proposal - 5TB Hardware License
300 will expedite its licensing agreement process to support the Set-top hardware vendor selected
for the project. (Both Scientific Atlanta and General Instruments have received license agreements
from 300 for use at the technology in this trial.)
300 will invest signiiicant engineering resources to support the integration of its technology into the
STB.
For additional services not outlined in this proposal. 300 will provide those resources at our cost to
the hardware vendor designing the STB, unless these efforts are in line with 3DO's strategic
direction for the a 300 based network solution.

License Proposal - Royalties
300 will forego all licensing royalties ior purposes of this trial. 300 will not charge a royalty on
the STB to the selected vendor for the duration of the trial. This will reduce the costs to US West of
implementing a set-top solution.
300 will also forego content royalties from those 3DO software licensees providing content for the
purpose of this trial. This will reduce the costs to US West of implementing interactive services in
this trial.

HleilLY
COOF IDENrIAL .
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8. OVERALL SCHEDULE COMMITMENT

Task 7/1/93 18/1/93 19/1/93 110/1/93 I 11/1/93 112/1/93 \1/1/94 12/1/94
Hardware
Design:

oecom~resslon J?eIign Comolete
Module Review Design

I I

STB ~ <;cmplele Comclell! ProtDty1'e COa'IDft
~uetUmRmew Spec PCB' Silicon DebUg

LAyout SA/eI
J I I I I I

Deveiopment tMign 9xJlp1e1e Pilot
SVSIm\ Rmew oem &: ProductionomJ: (10/15), 1 I

TW\er Emulator 9-ign Ccmciet2
Review Desi' &:

~
I I

Video Encoder Prototype Station
~ avail to

developers
I I

Technlcai Support
Support c:aNinues

inOmaha
thzu
811/94

ConversIon .n???
from API to NFS
RPCs
Standard API ?????? -FileSysrem ??????
Folio
Ccmmuru- ??????
cations Folio
Stream Folio ??????
Event Broker ??????
Kemel ??????
Orivers ??????
Conllmt
Oeveiooment .
On 5a'ftI'\ Prgm start date Beta tor Final for
Guide no based lab test trial

on US West
~ I I

"SOKtra start aate In notel
viSion" content TBD based location

on US West test
reds I

'fIGHLY
t:CNFIDENTIAL
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9. OVERALL HEADCOUNT SUPPORT FOR US WEST

300 wlH commit a total of approximately 27 full time engmeers that will be dedicated to the US West trial In
addition there will be other non dedicated 300 company resources from developer services. developer support.
tools support. marketing & sales. operations and administration. Tne dedicated resources alone entail a. dollar
commitment of 52 to 53 million dollars. The specific headcount commitments are detailed below. by task.

Headcoun
Task t Type of Resource

Commitxn
ent

Hardware Oesi2'n I
Dea:mt'Ot'eSSion Module 4 I VLSI EnlZineers
STB OesiCI\ 1 I Hardware Oesim Enstineer
Deveiopment System &

1

1 IHardware Design Engineer
Tuner Emulation
Video Encoder Station 11 I Hardware Desim EnlZ'ineer

3 I Software Enftir\eers
lnfrared Controller 11 I Hardware Oesim En~ineer

1 I Software Enstineer
Software Desim I

lmplement IP to NFS 2-3 ISystems Software Engineers
Lavers
FUe Svstem Folio 1 I Svstems Software Enstineers
COnununicatiON Folio 3 I SYStems Software EnlZineers
Stream Folio 11 I SYStems Software EnlZineers
Drivers 1 Systems Software EnlZineers

Content Deveiocment: I I
On Screen Program Guide 1-3 IApplication Software

EnlZineers
"Spectravision , Content

1

2 IApplication Software
EnlZ'ineers

Technical Succort: I I
Pre-Trial 12 I Hardware En2'ineers

11 I Software En2'ineer
In Omaha 2 Application Software

Engineers (from on-saeen guide
dev.)

- 12 I Hardware En2'ineers
11 I Software Eng;ineer

TOTAL RESOURCE 26 (plus 5 continuing atter trial
COMMITMENT start date)

'HGJLY
:0NFlDENT L\L

MOSTLY MEDIA
\)014454
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EXHIBIT 4

300 SOFnVARE LICENSE AGREEMENT

[ See srandard license. arrached herero I
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SOFTWARE LICENSE AGREEMENT

BETWEEN

THE 3DO COMPANY
600 Galveston Drive

Redwood City, CA 94063

AND

LICENSEE

Company Narne:

Address:

Contact Person:
Telephone Number: _

Facsimile Number.

The 300 Company ("300") enters into this Agreement to license to Licensee ("Ucensee") certain
technology and tr.1demarks in accordance with the terms and conditions of this AgreemenL

This Agreement consists of this cover page, the attached Terms and Conditions. and Exhibit A
(Development Environment), Exhibit B (Approved Countties), Exhibit C (Royalties), Exhibit 0 (End User
Notices). Exhibit E (Trademarks and Guidelines), Exhibit F (License Confinnation), and Exhibit G (3DO
System Description).

The Licensee's principal place of business is at the above address.

UCENSEETHE 300 COMPANY

Licensee has read. understands and allrees to the terms and conditions of this Agreement and the
undersigned is duly authorized to sism this Agreement on behalf of Licensee.

- HICilLY
CONFIDlWrIAL

MOSTLY MEDIA
0014456

By: By:

Name: Name:

Title: Title:

Date: Date:

(Ple:ue n:tum three si~ned onginais to the JOO Company)
CONFIDENTIAL 300 Software License Agreement
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SOFiWARE LICENSE AGREE.\1E:."lT

J'EWS A.'-;O CONornONS

I. DEftNIT[ONS.

1,1 "Approved Country' means any one of the
counnies listCl1 in Exhibit B. Exhibit B may D~ :unended from
time to .time by 300 10 add or delete countries upon sixtY (60)
days pnor wnnen notice to Licensee.

I .2 "Concerll Librvy' means 3DO's library of audio.
visual or audiovisual worles. includinr wilhout limitation
images and audio recordings. which 300 owns or has the
right 10 license hereunder• .1nd which 300 makes 2enerallv
available 10 its licensees or the Operaung System Ke-rnel. .

I, J "Develooment Environment" means che
Development Envir~nment Software. when used with the
Development Environment H.1rdware.

1.4 "Development Environment Hardware' means the
hardware described in Exhibit A. Exhibit A mllV be amended
by 300 from time to time upon thirty (30) davs pnor written
notice to Licensee. .

1. .5 "Development Environment Software' means the
computer program described in Exhibit A in object code form
only. Exhibit A may be amended bv 300 from time to lime
upon thirty (30) days prior written notice to Licensee.

1.6 "Documentation" means the documentation
acc:ampanying the Development Environment.

1.7 "Incellectual Property Rights" means all current
and future worldwide p:1tents anQ other Oatent rilZtlts.
cOl'yrignts. tr:Jde secret ngnts. ana the equl~alenu of the
foregOIng under the laws or any Jurisdiction. and all other
tntetlectu:JI property ngnes. inctudinlZ wnhout limitation all
aPl'lications and registr-mons wnh rescect thereto. In and to
the Oocumentation. JDO System. Oev~loament Environment
Haniware. Oevelop~ent Environment Software and Operaang
System Kernel. which 300 owns or to which 300 has the
right to grant licenses of the scope granted hereIn.

1.8 "tic:tnsee Software' means Licensee's application
computer programlsi that Ii) are designeli to oaerate on a 300
System. and (ii) contain functional ch:lract~nstics that are
substantially different than the functional ch:1racteristics of
the Operating System Kernel. "Ucensee Software' expressly
excludes operating systems and any tool. routine or
development software used in co;nectlon with the
development of 300 Systems.

t .9 "Operating System Kernel" means the obiect code
version of the 300 operating system kernel a~d other
soitware supplied by J DO with which the Licensee Software
e:l:ccures in order for it to opel'3te on .1 J DO Svstem. all as
deterrmned.by 300. Due to local technology differences. the
Opel'3t1ng :System Kernel vanes depending on the countrY in
",hich it is inlended to be useQ. 'The Operating System Ke'mel

HIGHLY
CONF IDfl'iTIAL

may be updated by 300 from time to time. in whic:tl CISIl ctle
Operatmg System Kernel will inc:lw1e the upcwc.

l.l 0 "Subsidiary' means any comf'all1 in wl"c:II the
Licensee owns :lnd controls. directly or indirect1y. sixty-six
percent 166'1&) or more or the voting stock of the company
and which has its pnncipal pl:J~ of busineu in and is
orgamzcd under the law of an Approved Couauy.

1.11 "300 System" means an inlUlCtive mu!ciraedia
hardware product manuiaeturec1 by or for 300. or under valid
license authority from 300. as more specifically dcscribec1 in
Exhibit G.

1.12 "Trademarks" means the trademarks. service
marks and logos set forth in Exhibit E to this Asn=ment.
3DO may amend Exhibit E to add or delete Trademarks upon
SIXtY (60) days prior written notice to ucensee..

LICENSE GRANTS.

1.1 Ogmtjng Svstem Kerne! JDO hereby grants to
Licensee. and Licensee hereby accepts. under the Incellectual
Property Rights. a non-exclusive. non-transferable license.
without the right to sublicense: (i) to copy the Operating
System Kernel as re:1Sonably necessary to "".lop the
Licensee Software. (ii) to have the Opentinl SyslCID Kernel
authenticated and reprodua:d for Licensee in combination
with the Licensee Software pursuant to Sec:rioll 4 of tnis
Agreement. and liii) to distribute the repro<iuc:ed Operating
System Kernel worldwide. but only as combiftecl wid\
Licensee Software as described in Section 4 to~ on a
300 System and only in acc:otdana: with the other ptoYisions
of tnis Agreement. Licensee agrees that eaen different
Operating System Kernel wiil be distributed only in the
country or countries ior which it is intendCl1. as indicated by
JOO.

1.2 CooteD[ I :Pqry. JOO hereby granu. and
Licensee hereby accepts. :I non-exclusive. non"transferable
ticense. Without the ri ght to sublicense: (i) to use Ihe
Content Library to develop Licensee Software and to
incorporate selections irom the Content Library into the
Wcensee Software. I in to modify such selections from the
Content Library. subject to any restrictions imposecl by 300
or its licensors. and for the sole purpose of incorporating
such modific:1tions into Licensee Software. and <iii) to
re,:mxtuce. distribute. perform and display all of the (OfCIOing
selections :lnd modifications thereto from the Content
Librarv worldwide onlY when incoroorated with Licensee
Softwue .1nd only in Jccordance with' the other provisions of
this Agreement and. unless otherwise authorized in writing by
JoO (ana. if applicable. its licensors). only to operate on a
300 System.

1.J TCjldemjlCks. JOO hereby grants to Lia:nsee a
non.uclusive. non·transferable license. without the right to
sublicense. to use. and Licensee hereby accepts such a license
and agrees to use. the Tr:ldemarits in connection with all
Licensee Software that is integr3ted witl! the Operating
System Kernel and oper:1tes on a 300 System as provided in
Sceuon 9 of this Agceerr.ent.

I Ple:ue return three Signed ori!inais to the 300 Companyl
CONnOE""TIAL JOO Software License Agreement
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:..+ RegrOQuC:l!Qn. Licensee agrees thou. 10 protect
the Tr.1clemarks anci 300's other Intellectual PrQperty Rights
and to ensure comaattbilitv ana auality or" Licensee Software.
300 will process the Licensee S~ftw~re ior Licensee ancl the
Licensee Software WIll be reproduced for Licensee. as proVIded
in SectIon 4 below.

:.5 Wqrldwjde DjstribYlion. Licensee may. pursuant
:0 the licenses in Sections 2. I. 2.1 and 2.3. distnbute
Lic:ansee Software worldwide and mav use such distnbution
channels as Licensee deems appropna~e. including the use of
lhird party distrlbucors. rescUers. de:lters and sates
represent:ltlYes (callectiveiy. "Distributors').

:.6 Subsjdj3dcs.

(a) Licensee shall haye lhe rtIl:hc 10 include
Jny Subsidiary oi Licensee as an additional lic~nsee oi 300.
provided that sucn Subsidiary agrees in wriling as set ionh on
Exhibit F to be bouna bv aU of Licensee s obliuttons a..,d all
at the terms and conaitiens of this Agreement. -

(b) Licensee shall cause its Subsidiaries which
become panles to this Allreement by exeCUtlon 01 Exhibit F
10 comply wilh the lerms and candi'tions 01 this Allreement.
and any breach of such terms and conditions by a S~ubsidiary
shall constitute a breach of this Agreement by Licensee.
License iurther unconditionally guarantees ail obligations oi
sucll Subsidiaries. This Agreement shall terminate
immec1iately and autOmatically as to any Subsicliary aclcled as a
licensee by executing a copy of E.xhibit F if it ceases to be a
Subsidiary as defined in Section I. I O. inclUding ce:ssing to
have its principal place of business in or to be ornnized
under the laws of a country lhat remains an Approved
Country. fn addition. any termination oi this Allreement with
respect to Licensee under the lerms of Section 13 shall be
effective as to all sucn Subsidiaries.

-:'.7 End l'se~ SUPPQrt Licensee or ItS Distributors
shall have the discretion 10 determine what end user support
shail be provided for Licensee Software. 3DO shall not be
responSible for provldin¥ any end user suppOrt for Licensee
Soitware.

!.8 LimitationL The licenses granted in this
Agreement extend only to Licensee Software 10 operate on a
300 System solely in compact disc format iand no other).
Without limiting the generality oi the foregoing and except
as proVIded in Section 5_4. Licensee shall not have the right
10 distnbute or transmit the Licensee Software. as combined
or integrated with the Operating Syslem Kernel. via
electroniC means or any other means now known or hereaiter
devised. including wuhout limitation wireless. cable or liber
optiC means. or over a networlc oi interconnected comouters
or other devices. .

!.9 Ownersbjp. Licensee aclcnowledlles that the
Documentation. 3DO System. Development Environment
Software. Operating System Kernel. Development
Environment Harclware. Conlent Librarv. and Tr:ldem:lrxs are
propnelary to 300 or ItS suppliers a~d that. exceot for the
nghts ana licenses exoressly gnnted hereunaer. JOO or ItS
suppiiers retatO all right. tllie. and interest therein Including
wllhout limitation all Intellectual Property Rights. Subject
to the r"oregolng. Li~ensee shail ret:lln ail righl. title and

interest In and to the Licensee Software. including WIthout
limitation any copyrights therein lbut spec:llically e~cluding

any and <Ill sue.' ilems as :lIe propnet:lry to 300 or Its
respective licensors or suppliers).

2.10 BeUPCljQQS· Licensee :lgrees not to reverse
enlineer. disassemote. or clecomlltle. or attempt to derive
souree code from. the Development Environment Harclware
(inclUding chipsets :Ind ROM therein). the Development
Environment Software. or the Operaung System Kemei
(whether or not integrated with the Licensee SoftWIre). except
!haL wiell the wnnen pennission oi 300 (and. if applicable.
300's licensors). Licensee may reverse enpllcer or
clisassemble specified portions of the Development
Ellvironment Hardware (including chipsets and ROM thereinl.
the Development Environment Software and the Operating
System Kernel. provided that (i) the infonnation from such
reverse en~ineertng or disassembly may only be used
internally for the purpose of developing and supporting
Licensee Software to operate on a 300 System. (ij) the oniy
persons wllo perform such reverse engineering and
disassembly are persons employed by Licensee directly or as
subcontractors and who have received Confidential
[n(ormation of 3DO in accordance with this Agreeme:lt.
(iii) the information from such reverse engineering Qr
cliuasembly shall be considered to be Confidential
Information oi JOO and subject to the provisions o( Section
10. and (iv) in addition 10 the restrictions of Section 10. the
information from such reverse engineering or clislSSembly
may not be disclosed to any lhird pany except third pany
subcontractors who agree in writing to be subject to the
restrictions of this Section 2.10 and Section 10. Lic.ense:
aln:es lhat the limited right to reverse engineer or
disassemble the Develooment Environment Hardware and the
Development E:1Viro~ment Software provided in the
preceding sentence shaH not be usecl by Licensee to. and
Uc:ensee shall not. circumvent the authenlication process in
Sectiol\ 4 and tbe obligation 10 pay royalties in Section 5
hereof, Licensees confidentlalilY agreements with its
subcontractors who perform lhe reverse engineering or
disassemoly permmed hereIn and who cletive or receive the
information from such reverse assembly or disa.ssembly shail
provide lhat 3DO is a lhird party beneficiary of such
agreement and has iull right to bring any actions against such
subcontractor. including injunctive action. to enforce its
terms. Licensee may not use. mO<lify. reproduce. SUblicense.
distribule or otherwise provide to third panics the
Development Environment Software. Operating System
Kernel. Content Library. or Development Environment
Harclware. in whole or in part. olher lhan as expressly
permitted by lhis Agreement. Lic::nsee shall have no right 10

reprocluce. distribute or olherwlse provide to third parues lhe
Documentation without lhe prior wntten approval of 300.

Z.ll Ryn y;me E;Jvjronme":S aod Opemjng SvmiD
EsrenslOns. Licensee agrees that Licensee has no right to
malte anv modifications to or derivative works of lhe
Operating' System Kernel. In addition. Licensee agrees thac.
[0 protect the Trademarks and 3DO's other Intellectual
Property Rights Jnd to ensure comoattbility and quality of
Licensee Software. Licensee snail not incorporale ineo or
combIne wilh lhe Licensee Software any run-time
environments. operating systems or extenSIons oi the
Oper:lt1ng System Kernel. without JOO's pnor wciClen
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approv:l!. Without Ilmitia! the generality of the fore~Oln!.

c:uenslons to the Operatln! System Kemel include: devIce
drivcrs: altem:mve mcthods oi calling tne file system.
hardware·asslsted functions or other ooerating svstem
functions: and system·jevel mlcrocoae.· .

2.12 1j;rrtmoi\! RemtcIjgns gO C~q;lin [i,,;n$es. [CI
order to protect 3DO's Intellectual Property Rights. the
liCMSes gl'llluea in Sections 2.1(i) and t ii). 2.2m and (ii). and
3.1 of this Agreement m:lY only be exerctsed by Licensee in
an Approved Countrv. 300 intenes to delete a countrv irom
Exhibit S if in JOO's re:uon:ble Judgment the I~ws or
enforcement oi sucn laws in such country do not protect
300's Intellectual ?ropel't)' Rights. In the event a counuv is
deleted from Exhibit B. the Licensee :lgrees to c~:1Se
exercising such licenses cirealv or throul!h subcontRctors in
such deleted country by the end of the noilce penod proVIded
in Section 1.1. This Section 2.12 is not a limitation on
Licensees right 10 distribute Licensee Software woridwide
pursuant to the terms of this Agreement.

2.13 SybcgQtqctgC$. Licensee sh:lll h:lve the Mllht to
employ suitable suoc:ontt:lctors for the purposes of assistin;:
Licensee with the develooment of Licensee Softw:lr~
hereunder. However. Licensee shall not have the right to
grant sublicenses under this A~reement to such
subcontRaors. All subcontractors of Licensee sh:1I agree to
writing pnor to any disclosure to sucn subcontractor of any
Confidential Informauon of 300 to be bound by provisions
that are substantlaily similar to ehe provisions of this
Agreement. inclUding wiehout limitation Sections 2.3. 2.9.
~10. 2.11. 2.12. S. 9. 10 and 12. Licensee's :lgreement with
Its su~ntr:lC~ors shall also provide that JOO is a third PartY
benellclaty ot such agreement and has full right to bring any
act~ons aga1Q~t such subcontractors. including injunctive
relief. co enrorce ItS terms. Licensee shall cause ies
SUDContractors to comply iCl all respectS with the terms and
conditions of this A~reement. aCId hereby uncondieionall v
guaraCltees all obligations of its subcontractors under thi's
Agreement.

:.14 No Bjght '0 Sublicense pr IrJnsier. :'oIeither
Licensee nor any Subsidiary which becomes :l licensee :IS

provided hereIn shall have any right to sublicense or transfer
any of ehe rights or licenses gr:tnted in this Agreement.

2.1 S End User License. The license llrant of Section
2.1 includes a license co Licensees end us~. as necessarY
under any patent rights included iCl the Intellectual Propeety
Rights. to use Licensee Software that is integrated with the
Openmng System Kernel in accordance wieh this Agreement.
No license. implied or otherwIse. is Q;~nted for use of other
software. -

2.16 Ng Other GrilCl. Licensee a2rees that this
Agreement does not grant any right or lice~se. under anv
InteUectu:ll Property Rights oi 300 or otnerwise. exceot a's
expressly proVlded herem. and no other nght or license 'is co
be implied by or Inferred (rom any proviSion oi this
Agreement or the coneuct oi the parues hereunaer,

J. DEVELOPME.1\jT 2-NlRONME:'-tT.

3.t Ogdgo3.! I ;'::lSe rind Deliverv. ::DO herebv
gt:lnts to Licensee. ana Licensee hereoy acce;ltS. under th~

[ntellectual Property Riglus. a nOlleCxc/tuive. [Jail­
transfet:ble license. without the right to sublicense. to use
internally the Development Environment Software for tDe
sole purpose of developing Licensee Software. anl1 CO use lIIc
Documentation to suppott suct! eifoets. pro";ded that this
license m:lY not be exctcl$cO unless :Ind until Lic.:mee has
paid 300 the :lpplic::li:lle license iees set (orth on JDas price
list atuched hereto as Exhibit A. 300 will deliver to
Licensee the Development Environment Software aad
Doc:umentauon set forth on Exhibit A when availablL subject
to receipt of payment of 300's license fee anci subjec to
availability. The license fees on Exhibit A may be ciJaagel1
by 300 from time to lime.

3.2 [ epe and DeUvcrv·

(a) J DO agrees to lease co WccJUee the
Development Environment Hardware for the term of this
Agreement ior a one time le:lSe payment set fonh on JDO's
price list anachec1 hereto as Exhibit A. Lic::nsec alfCCS to use
the Development Environment Hardware for the sole purpose
of developing Licensee Software. 3DO will deJiver to
Licensee the Development Environment Hwwvc when
available. subject to receipt of payment therefor. The lease
fees on Exhibit A may be changed by JOO from ume to lima.

(b) J CO shall retain title to the leased
Development Environment Hardware. :lnd Licensee shall be;!
such system free of all security interesu. lieDS or otber
encumbrances. Licensee shali affix to and maintain on the
Development Environment Hardware in a c0ll.Sllicuous
location. a notice stating that such system is owned by JOO
and subject to lease. Licensee agrees to mainWll the
Ocyelopment Environment Hardware at its expense during the
term of this Agreement. Li~see assumes the entire risk of
loss. d:lmage. theit. or destruction of the Development
Environment Hardware after it is put into the possession of
the carner at J CO's facilities. Licensee shall not without
300's wntten consent make any alterations. :ldditions or
improvements to [he Development Environment Hardware.
All ri;:ht. mle and interest in alteratIons or tmoravements so
:lppro~ed shall become the property of Cand are hereby
assignea tOI JDO.

3.3 Ilgdm:d V ..ajgns. During the term of this
Aireement. JOO WIll notify Licensee if and when (i) any
revised or updated version of the Development Environment
Software IS generally released to JOO's lic:ensas and the
terms or" license therefor. and Licensee shall be entitled to
license (rom 300 such revision or update on such temIS. and
(ii) any updated. modified or enhanced version or component
for the Development Environment Hardware is aenerally
released to 3DO's lessees and the terms of lease therefor. and
Licensee shall be entitled to le:1Se from JOO sueR update.
modific:1uon or enh:lQcement on such terms.

3.4 '1ymber "j Cogies.. For each copy oi the
Development Environment Soitware :lnd Documentation
licensed from JDO. Licensee may make one (I) copy for
backup purposes only. Licensee and ies permitted
subcoOll"3ctors shall onlv use the Development Environment
Software on their busin'es.s premises aCId shall only use the
total number of copies licensed under this Agreement.
Licensee mav license one or more copies of the Develooment
Environment Soitware and may IC:lse one or more
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